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HSU p0lt0 it it Ikaa t© ^ usafui «s #i In a @al¥iiiti ©all* 
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^ a.ssi»«L,..ss^aiiy t 


ttslBf til# «SS3^ gpi »mm wtiemtsstisii ssll is fnmm m 

ShSIlA 


ft» its ssi^s 

IV, ./ 


I 




^ I mi09m«m f «% 

'a ^ y n 


1 


c®^> ; \ 

f09 tills SSli i « 




In 


“t 


i». 


litilft i « ssf IB nilivsitt 

f It tA 


VI 


CVI) 


f • tssmisf sssetiSt 
ft I* intsstisl «is sssstnit 



3 


Wj it fmm E mi f Mate ti 

If llte fts l»9stM tinfia gti Ittit §#% 



»* 4 0j mmj)i it^ 

ani m '■ ^X'O ' < ^ 

1 M 


•»«»«*• 


Cl» t> 
Cw> 


wfetft it titi tt^lilMAua tf statiloa <iw 2 )« 



atttitfpi^ in vttitut ^§m» wl» 

iwinti iifti 

t» inf ttipnatt It mnlil md eonttniityit 

% ^ attamMOtfii' ntn bt dlttuibliif 

% ^ntlt ttnttt Em bt tstd tttt tidn ttn@tt tf ntfitn 
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4 . t‘» QfttI mlt&m Ss t# Ugh pr««i>il®ii 
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m@ lis@ t# tba fi^ t!i@ f«i 

1 *0 

i^m tn px4mt/n^0 th® inflmasiet &f fMi»ilif Ifeit* 

[ If thff» It i itiii tf 4it «r® «% !»#«# ^tli 

jpwi piMitpm »e in trdtr t© «y| teiii tt»® mmt it l®s« 

thtl^ 4^ tht fltw »dl«t tf ^ A3 n 0^ thoitt4 Ni t$Niifc 


0*4, 10, 10® m/rnp* Uz vtlutn ©# iiT®, Kf^ mi 






!3WMi i#fl^ttltvidys» Thi® ®»«n« tliat m®sssif«it@ni 




Id pntttltlt npm 10“^ only 


/ /' 

Ittttnnf «f Innii int •iifitn if 0@» ®z 

^ vjimm In ntwmif tiin iNiffntieg amenity nf §m in 9 m»* 


^iwaHy nnliniinti* Tiit n»yt«ii c«a««n tlilt m 

»««l>n«lt«nly« Slnne ehwion In tim tf 

09 it 909f nonll, it 4to«i mi nimno# thn «v 
tntln •• ntiii Uw zmf ln» nnliAiini i>ntiiitliiiln mmm» 

tkiif Im f ln«iMinlf« nay h® nsylnyti. 


At Inw t«npni«ln»% yn^nUnity •# Hw nlnilitlytt 
It Ugl j»ii latnnttMllltty tilt lA ttm nlnetmi# tnmlleii, Hyianti^ 
nnnitti iMitmt tim funitntxmit mi tlHi mili dlnt^ll^ 
ilMit ton% Ike ntiilM etwitttf tenfein^iit In keli t# It #i## 

If f valniit Itftitifiltiti 

Al klik teitettil»y% ItAi^ ttlti m0 klfkly 
titiiitiilt net mlnidtltaiM tf m 

ntiiti kiitiiit fkt m$ rnp^ie^iiSmmm tf ^ ntimM-f litt 

ktinana MiHmUi* tkt ntimf t^^teetnft n^itni in fnt In |I0O^»1SIO^0 



Th@ mdi i In (|w|> In tim nlt^t 

Ml in I<j9iit n«n«* S$ nn c mmit el^l# be sMlIe nensuvlnf 



It ntefnfibln ninet It liinvtneet th« lifn of tbe mmmv benniMO 
nl (ibionoo of thennil ob«iAt% aeebwlOAS md dMloal dinH^fO oti» 
ibvoovoo It tnofooooo tlie ooeoosOf nlneo lit doolp bo nedo m - 
pMlitiootoit 

8o tm tbin bind of ootot It bolii# pt to 

nenltov «Mt «of»tn>l tb# sm eesKoottien thoi to iMlo otootolo mteitKO 


«iiiO«Ilii9 of ntttl i^iodo«l% enolyolt of floo tttot In H«il IbmonOf 
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ett»»l»f v^s»li and f&w IndKistcial a«f«lf« 
a) tl®9 of oiiyfan eananr In »f tfc® fiia»a«iw (7) 

It ill# »»y9«i «on««#it3nitl®ii in tin fiiaiwii® IJn® 

§«$«« md piwrldat « nameli vt aifnal tnjf t»»»aa® «iraijy»tla« asn* 
taolu 

3) Ptalmonai^ fuaattion naaito:®' * 

ttila l» fot th« ap^lieoliana*' It t 

(ttoaot toad out of tna pmm in oaeii ia^a* 

atloflMinpititlam oy^tlo* TN> oiti^an aaoeanttaftioft t® ®®Oit®l«li? wno** 
«Mt {0 m 9 aotinf otalo addafti avan daialeli ® vaxl* 
•Hon oiMaad iir tno loafl noat dotinf onpltdllofi* It* typlaH wit* 
«!«• 

a) CbntlnitoiM analtoalnf of fwi^ oaad&ao iMiHant 

nl vonedtaiotf •fltdioooy in tH» ioii«oi»otatlto noHoiit 
«) Slodr of tto ottdloooocMlftt «irffc«i thtougli ttt off «it of loioot* 
dlfO tipofi fiipitatloii# 

It oio ftooplaid mm In 9mtf dar% tiiot 
• iotld*iolld wmrnim in onptiHad to to won tiowot in t 

. A ik jM .... Jk ® ^ . A a jk .S, •" ** n .abb I, Jbti^ aMuatoa Jb 0 ft' ■"* •■ ' Jlli ill lib 
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Platinized portion! 


(a) Open end tube type 


Lead wire 
(b) Closed end tube type 
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Time(hrs) 


a Bankfah & Durrer 900°c 
o Prasad &Tupkarv 900°c 
A Y K Rao ~ - 907°c 

® T S Yun 900^^0 
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Ml t9tt» Thty thgt thf f®i johas#® mm sufeitptiiil'y 

filiiiniflatf ^ mamiMm ani teme® taacftian aataa a^aintd 
Mied that® of thm» tmutta mm 

<ia) idife th# t*p«5d®«iitai 4ata 0bta4n®«j by ¥♦!* nm { 1*^)9 «*® 
inwl f®a fi®ahi«i<9 an# tliat of SalMn Ci^)* pma«4 
nltiafan mm th® hag®®# ba# af ixam eai#® an# as^a* 

liaaitlta at® in fit# {3k‘^)* It »aj’ h$ mm that 
th® tsiaa vaidat inaxt fga «awi ava® empami t# 

those eMatna# an4et eaaeaete# gwMWtlan#* Thaee dlsg5pi|>®iei«s «®s® 
ei^lidiiad by ^t#ia an# <liiaili (12) Ift tha felletaAfif #gy« H&w&f §m 
th*t®sli a pota la *Kiiiii#®«ji* afeai the awan ftea iwth is Jaifejr Ihip 
the pete dlanNSles^ Thta aoedIttsA it ea*y wwil ami In the tiny |j®#w 
el pelleli «»4«» the xpiMai ptasewte* @e altheeph tha »«® 

eaeoifaite# the ptasauve Inelde 1#ie flee pete® el the pallets mm 
Ithaly te he haeease flew el C® ae4 OO^ l*®e> leteilet 

el the pellat te the gheahar eesl# ta#»tte « iuitaiantial pteeeiie* 
Paiaeiien of ixm esl#ee hy eathae ^mta in the fallen^ 
ie$ tee stale®* 

iMeetiafi @t the eil#e vi** 

m- (i) t cxK®) • « (1^) 

m# fiiUteaiiieii el eeaheet 

cCt) e C3©^ (f) e t (®) «* *#♦,. (1*®) 

riiil ef ^1 the telleiit fcliif^e lealetet el thee® t«®i 


®i®$®® i®U be ptseeot®#* 
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inv®ttlf it&i^ th@ kixMlm ®f 

«0i* it»'lfo th«xs^&«il9n#» CiSbIl) ts wll 

m fr«<^fd twd syfliOi a!«^ iXf§W$ 19)* fh« t<Mpi«itiit« 

gm§fd fmm wfc to m4 botti CD «» otil oo oladufos of 

00 inf 00^ mm mpl^4* th9 ^oo tses o fvi«ll<WR» 

of a oliliiiittjr to 4 Oifitiioflo»8» 

Al low flow vstoo of C0 or ODmOOm otxittroa tbo x«i®o of 

m 

rwdiiOliQii woro fotud to doPHPd i»i tho foo flow loto mi ibiotoottd «4tlk 
tbo ifi«ff#«olii 9 flow rot# (l&f I7«I8) till t^•IO wa« no oai# lofiiio 
mm» M thto »ti 9 % mmmt ttotvotioo oa wall ^ mm® In 

IHo too piiMO Hot atpIfiooRt tnfittonoo on tho reduotlon ralitt 
It woo obotrred thot tl )0 followtoo oouotioii to 
lof tlMi rotiOtloR of iron osddoo lay CS0 <I3)| 

I - Cl* *•***»»*#** (l»*4) 

atior# f m IfooHoaol ro^ietioii * 

t «ltoi 
iMl 

l%» flUoiitoal eoiit«ol» K of otnoolloii (M) iNiold lio 
lofiro^y ^aoooilioiiot to ttio diaaotot of tit# oiaootoiii^ TNLt mm 
otoofood in i»oo ioiot(si)bot Hafisonoo# mi elidlo(lf) tmmi it t# 

!»• lodiOiMiiit ft t)«« of tfeo «^ooii^ * iliiilofiilo Clf> ftmNI 

1 iiiiliol ^ooitot ii^«o ot li^pi»id.tr oaddot on ^ roiiitioo of imM 

IL oofiioiot M mm %9 pin* t oooH) iir tbi oi^oiit of 

flii * 

rooilloii onto ooMooooit woo propostteoat to tlio ^ 
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tlftHlMl# of iho pmmt^ fttia fioifitodl out 

@01 opitsol* 

Tho pplmp of oeUvottoA oooofy oost o^ouolir ImmA 
m i«i ic«oV^i« (is)i I3.f K@ai/«ii@ {mU i£ioM»i« U9) 
^olifolit (If) lotii# m i@tu«iolly lots* offclooHon onottf iWmm 
iool/iBolo) fot of foots* m4 OtystsUlo® FsO oi«l 

Hi attatbiitof It to « loifo nsfolloo hoot of afsotptioA pf 00 m ili@ 
onlfo oiiifoeo. 

If it lotogoloof tli«^ tilt tofuotion i»ioo@i« io 
&iiti «o«ol oiAty otltM ftoa faftou# tootoot* Ttio faio<iusl it 
fiOtius m4 tho @tff«ttioii psoettt tiisoiisli tlio laotto it iPilmmmA kf 
til* foso oiitoii igf&A AtipmA m • ounliot of lonloto^ M 

oiifttloiit o wtlll itfl of |»*ll«tdi otwiiliif StotliiQ rtotyii* 

•tolUtotiosi of tli@ ttdtiof ixott loyot an<l thi* ptottii^ of «n» 
ao^ood Isoo 0 )it@o ItloMt ^ to ttio t^lOMlttr foatlitf* 

ilosi»Sf) itaitlo oipooto of fotifioofcttii of titeoii fey 

CWioii ooatoo md oyotliotlo ftsi^too too M#lf tWitort 
ottli oooto tiiiolAt faeii 10 to oofttol oloioiio In 
III* itiiiiilo itoo* Imtolvof oto fat flS« flfi0ili»% fif ivtioo I0mm0 
ooaoi #10 #«itloi mmddm at tiit fto»ooli0 tmoilooii St lotii 
o«iakllili*l tMt tlio cutoltal toodloii it oaotui^fitir tit# oootiollliif 
tolow II tto Hat of tM ftafikito io m»t too lotfo (^aost^^ 

ioto ttMi I «%) tosii a aeaotoaioa luio tosa atisl'ail al fien otifsooto 
•oft ao tflloiiiltoa mmdf (fMf toal/eolo) m4 ttiofif Utf lu«iit 
of aolM m4 faaaoot liapioiitlto ootti la ttaea ou«iiiltioa» 
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Bw ft^ti flastaaMt lK@iiaus|)i* ilti^ 

ifita«®ai i» @0 in th» f ««» Th# 9 «t« ulfli pttM C3D« 

Hi I 0m9fil»m lnf 100 tls»» latitf tn n 

§•« of 90 p«Ki«n« OCU 10 |>«r«iAt QOg 9% wfC (01)* 

In j^fftnenn* nf «at«iy»t tht atllviiiaA anotsy 9f %li@ 
Oatllloitteo tnantlnn baa baen lama t« b* an i»tt a« B Kanl/lwt* C2a}» 
ffaB«» «ial CO ««nrtE«M (23) l^wO that thn tj^ ti «a 
•Ifanltv# nalalyal anly kIma tt la ^a«»ni an laatnllln tsan iiliiad 
altb a litttn Fao» tba awnlaialiaA salt fanitat^ aantan^ tbnl thn 
nnifOan ttannfan at tut «»nnbit« M»#aen In antianaai by attmnnln 
osilOttInn nf fa and nadnnllan «f FaO* tm aataliflli antivlty In hatpad 
by naHtlty «f onysmn an ^ natal nuafann* Bl and Oi nlan 
aittitat naialytin antinn* 

Bn tnvnatlvallnAA an nn«»nti®n nf tsnn aiida 
witii natbaiii aniy OInukn and Xtnii (31) « datnaatnnd tlw tnatantdin* 
nnn tataa «f myonn Bd OMbon Inani tbiq^ nnnd 99 yat* miiw f 
«bl# was pfiyaaad by wnatlnf ^ isan nltan^ at tiia fdiaiii 
fnaal* onldf niininnd bad n npnniltn t aanlty at d»7 fsri 9 M>t« anylaynd 
Hat tbn itdonlinii nan ninnifndn ^n^bltn (99»^i^ ntl^ ayntlf|« 91 #* 
y|ty #1 3i» md 31 99 ^ nf ynf# ynlM*. Otmdaad tnntn nnaol# #1 
nlnlitii nantalnad o»i ftn^ nf faySg Bd 0 »t mm of It 

mm tatnoi and paaiiod t* altida Mai (oild MHon M) dbinb not 
ioaynniad by 0 yim^ani abiliit 


X3 


«w»¥s«l by a fklisft9<i» atsri^, At tditibl® ifttaiwali fta 
mm ibiityaad by oa^all 3raiiatliM!i »«t® «»«» #i^ 

^IsHd tmm ti» flaw i«t« a# th« yat §ym tii« 

sail#!* 

Tbay fawM tbit tb# radaeUon aetuwtti in twa aliirai* Hiwt 
«t*ft WBt tb« ifoiniiitlaft af FaO f3p«« m4 l!«» m^>4 itap» 

w»$ fwitoattiHi at PaO' t# wNUiUia fa* Tb«y alta m Iwataaia 

til ^ irwdiitUaA f«ta aft^r aisaxasinaltly $3 i>«t ladiallab «Sstfli 
fbtxaaipandt tt tai^lata mmswtim t© fao* Ply* il»3} yxwwiata 
tyi»l««t ttffvtt, Tba li««t alapa M « blyb ••ttwwilam «iiaayy i%%,n 
imt/rnUU tbit tt «•• asaaltbta# tti«l tba yatalflaallaii mm 
ottaa w«« »at« aontialliiiy atata tb* tatt«t iti© baa « in# ®at4wa«* 
tlaa T'^wt wata futtboa ptmH far tbla* tb« tali ia«ia««a^ 

tlM paetlala itn af tba miMta «af lata aM it «aa ta<ia^ 
yimiiiit at tba ptfttala aiaa af 

tba Inaiaaat at * tala at tba atayi a»aMl aaant aaly 
If tba aafbMi MMaa yaairttaii waa aaiM^laaata^ ia It waa liitiaw> 
yaatad that tba aatallla fa piaAicaa at tba aarfaaa al tba msm 
bai m aitily^a affail ^ tba pwAHpMm m&mm IMa m 
mm^«4 by tba law um^rntm aaaify fm tba aaaMwl atap Cl»4iii 
Kii|/hatai)« 

tba abiaia tt tba $•§ aaayatttlan m ta^ialtp yiaiaaabt ia 
<baab afitaat awapalttaii tii atulUbtlp «&lb y«ataaa a«l ^a stutataa, 
la II 9 1»4 H la aaliiat tbat tba fit aaa aat tapataa aaaw^ ta 
alliw biaaadp af aiatatlli fa at aaaiy atifa* 



’/oReduction 





id f«t« Odfitsdliletf* 

l^et tiMi f Id maU 

mU<^ itid tgid df ddftdtlde id dltdtdi by tHe 
Yl^fi id tdxd difddit tikff «d<fct«ti«d 9f thd liwd did^td* IkM 



tetfltai ddxbiiiild dttdifidft thd $dldfi««tli>A Mi 

ddli&dd dfdid* dftidivwitt tita TM 


dtfdil of tbd i^ikU ini tbd tDisiliid ddHIi adtild %»#$ pdtSiipi idi 
td Hkd dlditddiild IdidddNiflSda biiwMd tht duliit #f thtii 



tilt KMiuttldn* it tt b« tdit mt «tii 

tHilMitdi Id t^t ftmlltet tf mti&m aetlvt «tit>di 8 i»id mi lf^ld*» 
dtlidli tf Idtt »» tleath 

Tilt mM tf ftdtttldd ii«t fdtditii «A ^ utltvt tf ^ 
tiilidll tiii Ibt f«iatt&dii« tlid fdititlldii »tl» tut tl#id» «i^ 



■f 





Cfftaifii mm fmmi to sot m 
of %9 fi$ Ai mi S| wtssjted ih® mi® of fwfcoilwri# tkm 4mm 
Itfsflifif #f th® oxidt mi «ili«6 m® sitsiteili^ 

to tilt foMtitt of altitinsit mi tilltalt* 

fht Sft!(i4)f by otat^is mi ifisHil t« th® «mst m 

fsist Ktwtvtt tbsit i^tlutiewi tgRftot bt htlil t® b® ftitrtlllf ttli^ 
ftt all tb® typit ®l sMteiflal® t&wtbtfgtlwf M®® 

thty t#«ls %m Uitl® qMsflitity t# wm that th® 

fftl^hlt® f«t «Kaiiet®«i b»fo»® tha of re^uttieiu 

Tilt ftlltednt tbibfe mm 4»^i»i upiw* 

I) T® th® fiyb»t«atioii of otf9«i» ttotot «w« luitloftti 

by A,K« S«ifttpt«t alon^i^tb tb* §•» iti^fi to p&tify th® mm» 
thiOh wlU b® foil it th® ®mm emm» t®v t®m®% 
t) T® tost it® yfttftauMbtt «^ii® iilt» 89 «i ®t 

ttidott itipwirtlttt#* ^ eeatuttifttlfliit of th® ®wf$m toi tht 

S) Tt fibfitoitt thi iNittti«i t®tl f®» th® jr®dii«tlo» ®f l»®« ttt 

I ftis (slfiftt by t»ibh&tf. 

4} ft • ftf tbt »®iM®»«a«iiti of tfietiittn®oi®i mttm of 

tf ttyfift irttaniftBi #*®« tt®) *#« tf ftii» 
ftt«tltii (tit* of etthtn i#«« ^tt* @f«i^tttU tt mi |)l*hfto4 
tt thi® m th® f®tl*i^ way* 

t#lll^ f,lt«fMitl«f» tit* tt Mf t* 

tftot tft icAtis th# ftm fit* of §m i ttitglif 


It 


t^!t« ftaelieHft of Iran Qm m4 Th® &w^m ®«f®t tim 

^ulH iMiwwtjf® th» of th® its in ta»R m^l4 

fiv« tn# xntto aa (Haeoaasd in sMtl^n C3n^ tfm 

flow fit# of fiats mi fit# ^€0 fstlo 1$ knom ih« fita# of 
«¥iliitlon of CO m4 iii«a#|iiiotUy ani lime# il»» laitsntmssiis 

titat of th® #«f ^ tht «syfm ftfsovtl tm ^ T# 

#Hr4sin th® iomSitiv# lots of otfiewm mi enyiiOs numtiosl 
tion mm of* 

9« GOffotitloa and intoxt^tititim of 1^« iado obt^oit* 


\ 
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CHAPraR II 


2i0| ^ 10 mlm C«0 In tli« §9m &f m tulm wm 
m tiMi soU^I tltttilftoiyi# «idtli (0«f& <»ii t*i>^ n 

US7 0»l9b M <#»$ ens 4(>n^ I^shI dtolMH^ Hat St 
l»y SSvafHiitM Ci» 2 ^vsiton of i^Haa* St ^ im le«lta m4m 

mmm m4 »#s aanfUtaati ta bo iroan^ t|fM« Tba e&OMi oti^ wm 



luNbaa^l^ i^a^batf tba tt|» af «ao ta isafitaat aitb tba s«l^ 
tab#* tlia Hi «li» af tba tbataaeoabSa liaall mm a«Ml m «it 



Ojl,^ 

taMiii^ 

A t«ia bala ^i^taa «o4 C«t39 oa*o»%} mmi aaol tiNMitba 
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tlw esutott* Tvfeifi vm ut«i im alt tii# Jalata# 

Ta fu«iH®r i^sava tht aontael l»etMa» tt^ l«@i wItM 
Un) *4li»S» tidia» ^ptlngt «»«t« itsadli «of« iai^paxt«4 h/f th# 
liaallit m iN# d^mrtt m* mi mi th« i»t«»ii h^wi fitiai an 
aluailfia «% th« otliatb 

T$ aitflilfiait* •Isotstaat intaafameo fian tfm fmnrn^ 
)4iailR§8 mi ta a«»ldl tha pitk u# af atlsar ®tt«y mH a 
tfiiontl tyl»« aiitiayAAn9» tH« aMscit mm lnaattad Int# tMi 

fusfiaaa* 

11i« 4aiAgB ifi «ia&l«r ta that &f mailt mi Vlmmm 
(HT) asmw! nadlflaaitiofia. %ael8iUty of ttdo dotl^ So Hiiit 
Slio Uffitot wtoalty of 0«o «l flio eooottlotiofi oao im ma 



imaltiio otoMot « Kintliot ooi^oiooott ol»« 
CM IS) Mliif 0 to^OtSoStf of 


mo iMM wit ftwM oft t tsamift iii»s« mm mm 

^ 

toilof tNoelt to atfeo It ISOStMo. tl ooot^ hs moved 
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th® «^fi ^1^ t# kmp wmsl^ 

®®% #©» mi m4 «ls® Up 0m ft® twiAm 

«M#i mm mptmtf&i tm pa^itf tti® fi^ l»9f®t® it tli*©4j^|i 0m 

QeW itai®ti@o f&r 0m mm ®® 

Tli« tt®i m4$ mi miapmmaiiim§ ie»d 4 »m imm i>Mi 

thtwwwipl® mm i»t® %m *®»»«iisy mm ii®pt 

ifuwivaid in mAmw In « Qi«wir f A lioli ti«9d t® 

ut« th* tmp mf tK« 

Pot «B®ai»iy«A®t»t of tho $sBi d@¥Oloi®^ pNtliipi litsio* 
foltootoo th# foii^dliAf wm oioioytil* SbC^ 

fHoaovoi^Botot pp foCNb 

iR|?at i8po<dan«o * @*l »V4» iov 

lOOojx input i«pod«sieo» vysNmWOOy 

tmpmeaitmm mm «49vntcd nanunily Ivy n v^ni» 

totfiaalaai 

Sui) Sinot tiio oGBount of gao Siiwnrtio^ ftm tlit tmsMm of tlm 
txofi mm tfi® gtiplilto ««a» 03g)««tni t® to amoilt ttii nliiiwn 
opliaio t&m4 ot in doeipint %\m x-ohoIIimi aotiobly Plgiii 
(2m) i^m thto* 

im mm x,^ Old 22 SIS* o*£t ttanoXuoogit iioiwti Ml# 
»i m m* iMgtb (toto X) ®tse oMtoyo# no ttm smottM Mint* to fNtf 
$$ m U% tfMotniMint ti#o om iH mt mik 

TNnmiii Mt# Snttor a ihotnoosnjftio on# InnoittMi 

IhmIiiI## ty « 0*Xlft nt olagio b#t» ntoislii# sOiitn* The # kso etllon 
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wii «i8 m laJet !©» tli® sM^ 

pMis^NI Qmx tk® @1^19 d^siitf th® pr9»^iiU9g 9i@i«4t Jwtltw 
M»6 S9* th# m in tiHi pmvim® 

A |7»$ m iulNr (ti^ t) IdMl Ii9tlt tli9 mi® 

«|9««^ timt^ f®t « 9 M laDb Cttib« 3) ilUft Wm <w®ie«iti4«9lly 
t9 it. It « 99a«ts hookat 0 m m4 ta » itilf 

®«t 9f tsitlial htolln# 9l®mai. «4y« wad tl«d» A twwdbl# wllli 

tlia i®r9 aM 9 * 1 *^) fitted Im thia leiii®* Tlw« tlw IT*3 

m %ya»9 lialped in liiMatifig the etuelhle «e well ee fee tsfeiet it 
9 ttt» The laaae i ae aetvedi ee the outlet foe the 

To oead. the hetaoiiR tol^e ito* I ohi Sl^ « eetoy eoeledi 
hee«® «oypli«i 9 wee alloyed* The eoi*i>ll«y eteo feisttltateHi th® atial 
eaoeaofit of 2 In tiJN» I sdthoot letilogi ody ale iOt A tlahet 
fosoaee eao oeodi fee hi^tiiig ^spea®* 

The out let of tuhe 3 wiie oeaiieetoi to a «ayllla$y wllh 
oeii^o Uquidi (dlh>jtyl pthaleto) aanaaotor in twttMios eitli tivi INilp 
of a 3 aa® Ivfiti ®vdm Afte® the «ei»iUaz 7 agalOe a 3 aai 1*1^ fiiht 
lotf m» uaed to load tho goa to th® oafyefk »enios» AoimifiMita oaiw 
oida to olx thlo goo a&th an Ineyt 900 Joet hafoto it amoved th# 
ovffflO aoaaet^ thoo tho tao oimuvt ^enovalad Isi the ioaotl^ «oU 
flwOhod out foot thaouid> tho ovygah aaaaooad ee «%• «o to otloo to 
oaoaiivaaMot of loeteiitoBeinB ga» «oa|)oeittofi« IMo moititil oovvem 
OC^OO^ Vitio oooo>ioBefit at a oo>tto#t«ar t|»o to « oeniliNMrahIo tmomb 
Tho oaplllosy aleii 9 mth th# ttgio«il«r iiv«id m i 
llloty flo«oiotoKi» A tot of oe^lltfioi 000 oooi ootoi the Mitoi 
vohioo of f loo® 





Th# $mmw m4 tli® «i®«« 

M ^a&m m la ©jr^tr t# liaMist tli# i®®@tli of 

th# aiiMiditinf tiilNi fN» aa ta ant tha aoinMb 




1 . 'll- 1'.} I 


&f th® fim iwT.S, (nHtAnmi fvm ©»»w) 

tuxna®® f®!* ip^valt §98 i® th« qmm hwi&m tm4m 


to xtmm th@ k fewtbbl^r ®a8 alio utti to th# tag* 

f 

ffii^ototii®® of tit# soliii olootsolyt® 8«tl» 


TIM fl««M«t«» oowiifif fit tMtli ilM §8888 mt9 nmm ftm 


bo oolooiaili^ hf mii»§ o^tottoo (1*1)* 
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#f th@ §mmt0 

S^atim «lr ^ «8®i sd tl# 0aMi« tl^ M th® 
Micuximit* jj^ixt m® th» 

S«ISH|r||M« th« WaS 

«^iiif ffd® out Mp»$itlaii t« tb« ©tl®% ftpialtlly Im fim 
fit«» of 0^ 

«0i« si a# »Nls t# ti»a ft# 1^ 1^9 

In th««w 99998 tim tha«t miluos of pot* 9smm oMai* 
iM»<i tim i) 099 ihsoMtsto^taf^ t) llewMioloft m4 3) oxff«» omaot 

mw 



S9MI #99 of l|||)IUKr» olPOft vtm OiMISOll Iftf ^Oi® 


#i9)9«l«iiit9* It hfti ik® foUotxInf tfiialyotto w®m tld^ 

oNwftt* fNi^ lo99 oottid mt h® fson ttl® 



tit«d i»» m§ t«tal tot oontont «»• ««iliKil«d t9 laH 



The sSssid memt #f 


Qmm i>tlJt«te wmm m&^ ^ km*^mUlMg» Th^ mm Siiei in mo vm 
il dbuit wPQ fer MMriliie m4 thee fixei to fo« #out ^ 



ofOQlhIt «sitb IfkteiwftMt Th« oumethle mm M lith 

m4 witlipit 6ani»S« %e hh»w the ieltlel, we^fht ef the 



tn$ lie|fe«y im the hegfeee eoftetloii tvihe fee ptelieitHfitt Ihtiliif pte* 
Heglliie ee teeti tee ese m4§ te flew eeet the nmplm t# mm» the 



xeMUftte m4 $«4 eell e@if« wexe eetet life mm mnmt^ ht 

r 

eh&iiite m (ftiiiiite m mm^n/n mm wm^w^wm) 



ltt»l3@ m^/wSOh km the eetuetieii wee ee^y eoi^lei# the veiell^ 
mi» ilt^tee hy tplet eet the eee^l% It wee thee welfhet m mUm 
te hAew the fekitht leiei« 
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Cusiliafy 

Me* 

6 h 

w 

ci@nelati«Rt 

0 te eewtlKii^ 

after »®f® 

1 

Cl *f 4 l4 o*o^f 

a » 4*03 A h 

1 

Q ai %nn A tl 4 0*1494 

Q m A ll 

» 

Q»0*9907 Atl»0«$474 

a «0*9W3A !l 

4 

a m 9«|li43 All » 0*U0l 

H 88 §«lt A U 




mi 




M in h pait of tM# lw®»tl 


tlio ojnfo® 4s^ik TM® «»9 40«o ad ®®vi«r®i ©i|^« wiiii^ts iia4 


mot# «xo th« S9 ^ In udddli tli« pet* 9wmt 


/ oxffdxe Wilt «»i« ttiaii M pel in thee* ewaet* d)»l m4 4»x «loie 


If iltt IomI eltee the^ tiipieper eenlii^ 


""if.'ViJ, .»"*'.•* *' 


tl tlile ie i^eie^ theti etee the eeil ^eadetaNi idll 









mjQ 









°lo error 


Calibration for air at various temperatures 


o 
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5 


0 
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o 
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FIG 4 



1100 


1200 


Temperaturef^K) 



FIG 4 


7oOxygen in the gas mix 
Temperature range 

4 100C 1050 

0 1050 1150 

a 1150 on wards 




nttflit Atti0 tN> tamw in tli» n9a«uf«ncf)t of a H lAll mm* 

in «tl«tilatiii0 @oft0«Atvitiof»* FtoiMot** eatlkrtltoiii mm mp* 




rm tii«t»»€ouFi« oftotf m tiw 

mHmm m4 m* f&m4 to bo voa^ng tbo ton^ow 

iilitso* it tbti mmt tan bt taauaot to bo aboant* 


If tbo 9tn ootealtf it too bitHf tt oaf not fol boaloai 

to ^0 toll toit^ftloto it tbo ofotoa will not bo ^ atyialllw 

bilttt wiilcfi It a»i8iiaMRt to bt to in foothoo eoleulotlt^o* Mtt It nOf 

tool tbwr« tbt ontoo pottltn of tbt otUi olottiolyto tubOt taiNilOi tbo 

the 

tonpttoliifo «ttil«t t \xi/ tMbo ittolf* So tho noeoiifeMiiti no# 
will bo ottonttut* bowoviiW at low flow rates also errors were present 


Sf tboao l» my to* oftor tbo flow oatoo in tbo pb»t fat 
Until tho attnii fan gilttni ninti «4tl bo Otlfttont fttn wbiil S« b^of 






futilMit ^ ©# ©Ky$flA und lmn» Vm 

•418^1© taIttiltlioAi me9 m69 to tht pet« mmt InwU 

Vfd In oaopftn tott awn* ^ at o tanti^aittt &( tmrtf lit 


1.1 ll 


Mil 


Itl tilt tfitt lA l>^ taanifatttiit toy 9Wf$m wtitf Iw Ifii ^oii 





t 

©j tmt in 


1* t» |»it« 


'ttiiit 4t m/f ttlni that fstn t^It 4»»t tlt> tj*(iswi It tin 



ttiit© not lit it tiitf ttflottly* 

8t It itMl 4ttidiad to tsttetif tltli tt# iHti^ M iNiaMItM tf 

Itat ttt i^ m^mrn 








,y 
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Iltir 4ift« of th« v«Mtieii of 

of ixiMi ovo end % 4 fei readlags of tha 

U«tf fitii «ito» ol Mltabl* tina IntOTvait aM eoaaoaponi^ anf C D 
#f tht oiiytoR annkfersw Itommt tha valuasof i o»t ItiKdly innii* 

fnl m Hanot thoat eitst ltd to tbo tetamita foir tht folltoiiif 
tlteitSalloni* 

a) Ctlottlatltii t# oc/CP^ wtlt t 

At flNHitttnt 4 hti»y^ tt^U&flWA nty ht ttiutaad it 
pttta&l It* tht ftllttlRf ttttiioft ttt tht tiygm ttittih 

+ ,A# .... (1.1) 

.*, *A<fg. » lASgp ■ , (i.*) 

ih»t tht tttotitn (ftii) ttoiUbaltn tonotant K It tattl It 



# «* fii in K 

Wittt 1 1 0«yi|«i ttatar Imntvtltffi <iC» 

i. 1 

\J 

aJlajIL. 4ft ltd 

m' . " ^ 

^0$ * 



(5.4) 


^Sl 


rn^Amt (2 1«g 


fifftf* 






iiH mm»m ^ 


««*•**« 


% 


if mm i ^ ^ 


\A«^ » 4^mfj^* 0 . 0 a m m»m f-J * ^#ai*r i®f 


m 


<8«»T) 


Ti^« 9kw| the df A ^ 
f^t ^ tiiipct«tii»M iaOQl\ hf tntixpdlaltoRi 

A m^tm 4 41*4 (Tn^^iaoo) (M) 


tlwtt 4 »Q» ^ eenioir t«tsi»t»«liix« @fi4 th« e«U ftf (i) 

««• kiHMii twm mfmiiim* {%»f\ mA (9.^) 1 tim QO/m^ tiUo^ wftiioi 
If only om Imi 


i) 





Hit cttilKNllQa 9t th* «4«li tlw h»l|» 

9f «toi9 IM 9«t tfm «ii41l4yr 

tilt wmMm f»a» • nAiA^rn inttttd tf ti90% ^ 

IWAdltg vl«titiity tstMtIloiit 1»«4 to bt n94% y|iM(»^ty of ^ 
al)itii99 it t ftotUtii of tht in4lvtdttit a»lt Ittilleot* 




al» 


i»t ^TiTy 


(M) 


tilts* 


l«l 

r^r 




II iliit** fm til* otlttiiid* otistil 80* 
y<l tltfid* f^ tltetiltlot 

to *t*bllil4tlltll lot ^idoso of C® so* 09 it tdvtg 

•f 








@iRe« ti«i of th® #*» is t® 

b# 3I«3 b)]f odlfltt i»et» In ea«i §1 ^s« 

kms$M% tbtt mmmt ®f «»• «r ®e»» li4NM»«i1t In tb« 9ii®ol®|» ^ 


«» tl«i» Ws tb® tm&ititim l»«® «f ®®nb®® 


l«iltv» &vf§m t®«® <W|^l tb® tot®! ®ii^^ tentooi nl itm btfirmiai 


I) tt»t» 1 ^ 


lA«laii#®ia» i«l« @f *@* ®l* l®i® {% pm/nc®* 


Hm iMi ®f tih* ian4«llv« mli0^ t®®®®® of nimi mi 


ippHMdilii* ti flv®« ® f®n 

















A» ptmi. uttachind In %p® 9 <ilii II w¥t«l* tlwii® 

»m tlm 

I) eft. ms/tmi of f@« In alNtuidly low 

ID ftnoint xo^totinoi at« oiie»o<ain 9 lOO In oattf* Thl« It mt 
pondlfoln* 

III) In mm not«l»ly with w«» 


&imm pntllal ptintuto m nonitoxod hy thn ««nso«> oosToopon^oti to thn 

» 

latlohi «y» pi^ntnAtodl In %p«nMx lll« At emf ha th« eQ»enfitiit of 

th« m irntitt hoiiMifMiA d*^o i»«t» i^ith i« mmmthim 

0 G(g)+ V* )#*♦*#* Ci»t) ntnmttollf •frntui* 

«v«h whtn tho fan wat boittir pafts «4 ihmtifk tht tlil« 


th« |«li«r ohlnalhilnfiii t^ot it 9am mmmM» of bk« ^ 
«on|ioelti«Hn* tiiswrovos^ it iwst ^toaldixi to ifnoum tho aoa oa^oltioni foto 
hliMi^boo# ihio of ootb^ foilftoatloii It lfl<iopNS«l«ht of th« foa 


ma mia of ttiboii* % tH 


tho fiow 
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## tfe® ®i« ttit fa« t» m% i% «ill« Ihi^m* 

f®**! »«fe« ®f f i^fi«®ll<» -wis at a mmmm ®# tNk »®t® tf 

fll®% f®» lala«|>yfltaU®R #f iaii* 

t®tl4is$«® i®««i®sk«3rd (SIS) htw fh®| tal® #f 
i^llaiili®ii It |»«a^fti«iial t® tl® of aattait llittafat® 

fai^oaal arolt ®f 9i^ift«attt«i wmi paiftn®^* 

lA th# 

~COa 

Til® <laii| at ®it«t9a«d ®y taattaSnt 0^ m^dm 

Ubtlitt «ita® taitat«ii m ^ Ntli «f iko mudm 
t) St tl»t tMtUitlStt Atitttt ®f ^ taaitllet ®f fit 
«Atli tit taSttlltfi vaaiaAatlt im it tifi S>»4) f 

II) St til# final t«t ft^atilaii Itat tliaR lOO pow^mt f 

III) Itti Hit tilal talftil lata at kf i»to9tkHm mb»$ 

TiaAttaldal s«it# mgikk wttii dm atatattanial aat^flyt l«aa «iaa®i^ 

UViMlt 9 

it) «aa lilt poastim ttntliM^nf ispra^#t 9 tvat iA«a tti# pm 
vadnttiat «aa «aft mm ^ pit f • 

Tilbl# M mmmdwm mm ®f tAaaa Itfawaailati* 

«A^ilMia ttoft ltp®^«itttal maltfeil Itat Mi mm 
tat «»iii#tt mm ttlaiiai mrnmdm impmmrn nMtii wm mmlf 
Itatfilii^ Tlia taal Imma fe®iii lotluM lA titiA $mh 1%t mmdmiimk 
bata iwAi tSitaifitf at mmk antlitf aataiy mi pmm 

^ aapaalMnt tataliifti ftad lia< tlia ItUMiif 

itlalliai 

I) lit fiNAItaillAa ttlnat ®f rndmim ®f fta t^apaattitn aitb p«t« 
liiaitlafi tat tatasAablt* 
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il) P4sisl pel, wdwetltm wm n®! ftp® WO p®l, 

144) Gtlewli^ei mti |©«s 

4v) Ih# mmtlm mm &t Ims h®4 tuMcM l©’!»®f4Ni th® enti* 

^ angeHietie dsttmi 

The ehove ateesweent point e<i ®wt ih»t one ©f th& 
eoweee of ettot was in th« flow telo m$mswmii M hl#s 
In tht® eoeo the iji® peth^e <414 not «ool to too® tes^otaluir# eMlt 
peosinf thxoufh the flow aelet ei^eing the omt l» th® flow jm®®*. 

Al«o oartoneous fee ec^^eltlofi woul4 l®®4 to ®ir*on»o 9 «4®» 
«o«|ty ®^|uo«» 

ieitd o» ell th^ eti«e«a®Rt»« itwae felt the! the fintl 
teiwlte ehouM ho eottioloti 0n ih® haeie of th® follotslfif gitwi^lon®* 

4) leperlaMntel total weifht lots C^g) it oomot, 

44) A xeeiiMaieble OO^eontent of the §m ten ho foooteiiw 
111) l*et ftehieiioii eaniiot 100 ?et* 

sine# tepee* «i4 notor#* of eiietoart ote* e* iMitit 
mm not th# «m» f&r ell eiqewtiaentSf ptote^iuiree fm eonfi(i*tli«i 44ff» 
«®o4 fm oi®>eeiiieni to ooperlisent, Kowevoie they foil Into the 
foll^vliif tune hnie4 iilegofioe* 

I) ro® th« espetliiifinte ohexo th® teeetion km e«4h«ii}a4» l»«t 
pet# voiitietloii i^itl4 t©y®«ip®a4 to- lOO pet, oippfetiehitf# Mito the 
hetie of tetvoffci^ wee t# esm® thet th® ta«t foiBilnf ^tte«pen4i to 

l@0 pet 

^ o#tis o wi# of »*# #«•# ct-^i) 

OP (0*3) <Ot* of pO«t f##*) 

m ^0 

* 't; (coyreote4) , 

» %(«•*!»•«*«> 0.3) 




m 


pet irediietiw w 


finisl pet p©dueti©n(origint3ij 


« m 


a) f&t mximximmt^ gat eR^laticm Mtinati! 

at til® enili a eextiin «feraf@ CQ/m^ »®t4t Cl/i# ¥l ©? ^l)$ 
eMPi »ei«tii»n terapesratu®# itsae at y# Than 

Slne% CS fmsstim s 


I ^ 


OOg fraetien 


*«*««• 




{i#4 $} 

($•4* 1^) 


Melee ef c l®e< 


i/t 




Hr »■*» 
y 4 1 


* 

• • 






*b “ #■ » "o 

«•» ®ts "'b ♦ 

ll*€», «g(«er««t«d) -K^j/d* •§ a ,§^j) ) 

Wg (eetmted) «» »jj{ee»rf4ti4) 
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C) IntoxpTetatloii ©f ©3^©^raphlt© ©©wdax* alxtura and pu*© 

I 

- friqphltt pawdar fidxt«x«» 

Tht V« pet x«duetiMi eurvw foJf ©jre-^jraphit* 
powdet mtxtux© <fig 6«l) and (6-2) at wtll at -giraphit© powdtr 
nix (fig ^4) show th© two tiag© bditvloux as xaported ©arlier by 
Otsuka and kunll (fig* 1-3) • Iht xatas of tha aec©nd etaga atn 
hi^tr oonpaxad to thosa in tha fitat staga* Tha xatea do not baooaa 
zaio at 100 pot^ raduotion batausa of axpaziaantal arzoxt* 

Ottuka and kwll axplala this anhancamani ©f wta in 
tha oaoond ataga at dwt to eatalyti© affaat of raduoad iion on tha 
jrata of gatal fixation raaetlon* A oonflaaatlon of tnair oontantlbn.! 
wat that thay found tha aetlviiti<« anaxgy to bo (95-75) Koal in 
tha fittt ataga and low (15-23 koal) in tha taoond ataga# 

Mg 6-9 thowt log Vt plott# Hv oxa-gxaphitt 
oixtuxoa aotiva(tion anaxgy (S) * 1®® KOal/nola at W) pot^ xeduation 
(flxtt ataga) ihd 8 « TO 8eal/iwla fox 60 pot, xadaotion (tacond tt- 
aga)> Noting that th# aattvation anaxgy of unaatalyaad gaalfiOatlon 
taaOtion ii 00-90 Koal/noiot tha foUoadng points aiaaxga# 

1* Tha xaaatian batwaan #xa md gtaphit# powdax ia eontxollad 
by tha xati af gatlfi nation# 

2, Catalytic anhancanant of rata# px<»u»«hly by xedoeawl Ixon la 

ooauilng in tha aacond stag#* 

Pig, 6-9 ala# ahowa that tht x#ta» In oxa f*t|WtC Am 

not aubttantlally dlf faxant fwaa that# in Fa^O^ -gxaphtta fycta®. 


This is sjqoscitsd if gasiflcstlon' rsastlon is rafts eontrslling an4 
thsxsfors ssnflms ths above oonolusioii no* 1* 
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For grapl^te rsactloni no was mado to 

dotsznilns the aetivation energy since there were data only at tw 
temperatures* 

Ih-tefflBrcftatlon for ere>pellet*>qgephite powder MKturftsi 
This dtf fared from the ore powdor-g^taphlte powder 
mixture in the following resposts 

1, The Wp^i Vs pot rediietlma eurves dhow one peak at loss thm» 

10 pet* reduetlon* Above 30 pot redustlon the rates are steady 
and lower* Therefore these are marked by abacnee of the «ihanoo»* 
went at lahiS sesond stage a* in the eaae with the powder mtxtuie* 
2 • Aotivation energy is lower (34-4Coal/h®l* f®* 20 pet# radiation 
tfid IT Kesl/*ols for 60 pot. reduetlon) eoi^ared to thoss sAth 
powder mi stores* 

3* Ths rats at 60 pet rsdustlon is substantially loss ooi^ssddio 
the ssns for powdor mi store* 

4* The rites «t SP pet rsdoetlon trs lass at higher tw^ratorss 
but more «t lower tenperitorss eoaipsrsd te those for powdsr 
nlrtori* 

ths lewsrlag ef the rets m«y very well be osqolains^ «s 
doe tf loss lostail •urfsoo ares in the pellet graphite ease# The 
abssnee of an anhanesoloeaond atage may ha duo te i«y «# the 
lellewindai 


1 
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!• (Satiflcstloa r«aetlon not eontzollln^ the xat# 

2. The rtaetion la OentxoUingi bat eithex ®a(t*» 

lyzAd «r aneatalyzed tthiwighout^. The uneatalyzed ease la 
ztiiljad out beoauae of the low activation enexgy* 

Lewexing of the activation energy «ay be due to* 

!• Oie reduction rate controlling 

2. Qaciflcati^ rata controlling, but catalysed throughout the 
reduction period. 

3. long range diffusion in graphite rate controAllng* 

In order to clarify It further literature data on rate 
of reduction of Iron csldea by cait>on saonoxide was plated up fzoa 
the investigation a in the paat. 

Bldeameee and clarke (18) praparad eynthetie FaO 
(*12 to 't Id Mail) ttm pure Fe^O^ and Fe, then coopaeted this FeO 

a, 

and eidijeotad it ta raductlon in CO in padeed bed by the theroobd^cn 
techniciue. They Ceuld fit their rate date aith the following 
eguatieni* 

(MW) ^*)/ t • (^* ) — <«•«) 

Mher* f a ftetUcnel reduetien 
t « tine In ninutee 

• equillbxlun concentration ef 00^ ^ eguillbriiai 
Fe# 

e a ettusl icntenttitlon of CD in the gee etrenn 

St 


Snlth gnd MdcAwan (1ft) etucAed the klneties of reifti-. 
etloi^ of he]£llte or© pellets of l.ft «3u9 m die laeter pexostty* 
•at 0*21 1 b pure 00 and OOwH^ flas aiarture by single pellet the»» 
oobaliinoo teehnlgue* They fitted their rate equation asi 


(]ft«l2} 


Mhert % m rate emstant in mg/m^/wln 
» oziqlaal pellet radius 
4^ » eiddf density 

For pure 00, K « Bejqp# "(^^S- > and values sere I4*f at 9SS®C dial 

HI 

18,2 St 1038^0. 


Noting that In this Investigation, pellet dlaneters 
wore appzoxlnatsly 9 an, porosity approxlnately 3D pot (assumed) and 
that theif ivors ft pellsts In sash en»orlwint, sons sample ealeulatlem 
were nods as follows* 

I) Tine taken to alter f Iron 0*4 to 0,8 was saloulate4 fio® the 
equations of Bl^ess and slork ao woU as ftalth md Mdcemn# 

Tho gat was tdean •• puro 00* 

II) AsstMlng OC/OOj ratio to bo 4il, oazben loos rato m4 hens# 
ft ^ * wart oalsttlatad* 

9|rV 

III) Tho oorieapondlng loas of orygon was ealoulatod# 
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Results of 8u^ calculations ax« presented In fig* d*-5 
It may bs noted that the calculated rates ore fairly Close to those 
obtained from esgierlnents. Low eotlvation energy Is also expla- 
ined* Hanot it is concluded that the ore reduction stage is cont- 
rolling tho rat# of reduction between ere pellet and graphite^ 
if not fully, at loast partially* 
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gHAtTBL,.m 


1) •«»«» w«« f abiieated using C82 «8 solid elecferolyt#, 

2) Sensor porfonssnes was tosted In <55^*2 alxtures (ostygan ooncw 
In th« wngo I pcV 10 pet) a^d air in th« tsnparatura rang* of 

1090®K *1280^2* Oats oHslntd ftll within 20 pet of thoa# •atlMatad 
Iron flow aetsr fssdlng. In most of the eases the *ko» was 
positively whish indlsstes that the sours* of srior may b* poor 
slsetxods eentsst* Also at low oxygon oonssntrstioo th® 8catt*r 
of f loattstor nay bs th* other sours* of •not. 

8) Using th* flosowtet and abov* sensor^ kinetics of re*i«Uon of 
lion oit by estbon was invest! gat edt-S® nesh powder ^d 8 ««* 
sintered p*ll«ts of 1«« Rsjhar* nines (»irg) was 

used • Sons ei^ziasnts wsi* also pSrf*»«*d using pur* f*2®3 
powder* The teopersiure range of th* exp*rinent* was 9»®C 

* 109O^<3» 

4) Qonputer oaleulatlons wore ereeutad to obtain CX) fraetlont pOt* 
jp^otlens ounulailoe eirbon and oryg« «t* loasa mi Inatmti^ 
neons ritee of earboh rhd oxygon wnoyal* 
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to tho xoaotion ton^raturo r^alned *fio*«n* evm in the ox/gen 
aanao»« Thoxofoxe fuxthar Oaloilations wero d»n« by assuming tbo 
•qullibxluiB to bo fxoxon« Sona ooxreotion pxoeodixea woio usod to 
got tho opoolflo rato of wolght ioaa (fl and pot* rodu» 

otion* 

6) Tho 0 X 0 powdox-gxaphito powdor alxtuxo as as puxe 

gxiqphito ntxtiixo thow two-etago bohaiolox* Second stags show omhan. 
ood xato of xoductloii pxesuaably by ostaiyoio* Aetivatl<»i onozgy 
fox tho xooOtioR is high* hones gasifieotion is coneludod to bo 
xato oontxeUing* 

7) Tho 0X0 poilots»gxaphito olatoroo show low aotivation onsxgy and 
xoduetioii xaiteo oxo also lowox* Asstiadng oro xoduotlefi stag# 

to bo xato oontxodlingi xatoa of oxo xoduotion in p«xo CO woxo 
Oal^latsd basod o« tho lltoxatuxs infoxaatlon* Those oaleulatliant 
ato in good agxowMMit with th# xosulte ooloitlaitsd f ron tho 
Ojqssxismit^ datst This indieatoo that tho oxo xoduotion stop 
id it ioaot pixtiadly rato ooBtxniling* 
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